Hypermethylation of BRCA1 gene: implication for prognostic biomarker and therapeutic target in sporadic primary triple-negative breast cancer.
Paraffin sections from 239 cases of surgical resected mammary gland carcinomas were assessed to determine the role of BRCA1 gene methylation in sporadic triple-negative breast cancer and to evaluate the relationship between BRCA1 gene methylation and clinicopathologic features of triple-negative breast cancer in the National Cancer Center, China. Diagnostic tissues collected from patients received mastectomy in the National Cancer Center from January 1, 1999 to December 31, 2008 were reviewed. Tissue microarrays were constructed using 239 triple-negative breast cancer cases and stained with estrogen receptor, progesterone receptor, human epidermal growth factor receptor 2, cytokeratin 5/6, and epidermal growth factor receptor. Methylation status of the BRCA1 promoter was measured by methylation-specific PCR and analyzed against clinicopathologic characteristics, subtypes, and prognosis using standard statistical methods. Among the 239 triple-negative breast cancer cases, 137 (57.3 %) showed methylation of the BRCA1. According to the immunohistochemistry results, triple-negative breast cancer cases were classified into basal-like breast cancer (60.7 %) and non-basal-like breast cancer (39.3 %). The frequency of BRCA1 methylation was significantly higher in basal-like breast cancer subtype (71.7 %) than the non-basal subtype (35.1 %). Thus, BRCA1 methylation is statistically significantly correlated with basal-like breast cancer subtype (p < 0.001). Multivariate analyses further showed that BRCA1 promoter methylation is an independently predictor of overall survival (p = 0.023; HR 2.32; 95 % CI 1.12-4.81) and disease-free survival (p = 0.022; HR 2.36; 95 % CI 1.13-4.90) in triple-negative breast cancer. Here we demonstrated that epigenetic alteration of key tumor suppressor gene can be a promising biomarker for the prognosis of triple-negative breast cancer/basal-like breast cancer. Specifically our finding revealed that BRCA1 methylation is closely associated with a significant decrease in overall survival and disease-free survival, highlighting BRCA1 promoter methylation as promising and powerful biomarkers for effect and better prognosis of DNA damaging agents for triple-negative breast cancer/basal-like breast cancer.